Consequences of anatomic changes and respiratory motion on radiation dose distributions in conformal radiotherapy for locally advanced non-small-cell lung cancer.
To determine the effect of interfractional changes in anatomy on the target and normal tissue dose distributions during course of radiotherapy in non-small-cell lung cancer patients. Weekly respiration-correlated four-dimensional computed tomography scans were acquired for 10 patients. Original beam arrangements from conventional and inverse treatment plans were transferred into each of the weekly four-dimensional computed tomography data sets, and the dose distributions were recalculated. Dosimetric changes to the target volumes and relevant normal structures relative to the baseline treatment plans were analyzed by dose-volume histograms. The overall difference in the mean +/- standard deviation of the doses to 95% of the planning target volume and internal target volume between the initial and weekly treatment plans was -11.9% +/- 12.1% and -2.5% +/- 3.9%, respectively. The mean +/- standard deviation change in the internal target volume receiving 95% of the prescribed dose was -2.3% +/- 4.1%. The overall differences in the mean +/- standard deviation between the initial and weekly treatment plans was 3.1% +/- 6.8% for the total lung volume exceeding 20 Gy, 2.2% +/- 4.8% for mean total lung dose, and 34.3% +/- 43.0% for the spinal cord maximal dose. Serial four-dimensional computed tomography scans provided useful anatomic information and dosimetric changes during radiotherapy. Although the observed dosimetric variations were small, on average, the interfractional changes in tumor volume, mobility, and patient setup was sometimes associated with dramatic dosimetric consequences. Therefore, for locally advanced lung cancer patients, efforts to include image-guided treatment and to perform repeated imaging during the treatment course are recommended.